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Abstract
The purpose of the study is to design multimedia learning in solving linear programming (LP) to overcome the problems faced by students of mathematics education
in solving LP. This study applies multimedia such as software LINDO, LINGO
and Excel. It has been solved the problem by using the third LP software, and the
results are adjusted for the results of solving by simplex method. Among of three
softwares, the Excel program is better to be used than LINDO and LINGO program
in order that students will be more innovative and creative. Due to both of these
programs, algorithm simplex method is set up in its software, meanwhile the Excel
program still requires regulation algorithm in the worksheet to obtain the optimum
value.
AMS subject classification: 54A05, 54C10.
Keywords: Designing, multimedia learning, linear programming.

1.

Introduction

Linear programming is one of compulsory subjects for students of mathematics education
in order that students can apply mathematics in solving real problems. Provision of
this course is also based on several reasons. Firstly, all the problems in real life can
be modeled into a math problem. Secondly, LP is included applied mathematics which
contains steps systematically to solve optimization problems in various sectors, including
education sector. Some applications of LP are to solve problems in the field of education,
it can be seen as the allocation of student majoring [1]. Scheduling problems [2], [3], [4],
[5]. Determines the location of the test material [6], and mapping mathematical abilities
of students [7].
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In general, LP problems have three or more variables solved by the simplex method
developed by George Danzing 1947. Solving LP with this method is done with some
iteration to obtain optimal results. The more variables and constraints will be, the more
iterations are performed. Consequently, learning becomes problematic for students of
mathematics, namely the lack of interest in solving LP. Therfore, innovation is needed
in learning it, so that the goal of lecture can be achieved well.
The aim of this study is to solve LP with multimedia software so that students will get
easier to develop others multimedia to solve the problem LP, increase students’ intrest
and creativity, and the aim of lecturing can be achieved well. This paper is organized as
follows. Section 2 presented multimedia learning. Section 3 is briefly described on linear
programming. Solving linear programming with multimedia is presented in section 4.
The conclusions can be found in section 5.

2.

Multimedia Learning

At the beginning of the history of education, teachers are only one as a medium of
learning. In the modern era, the teachers have realized that everything can be used as
a medium of learning, including school environment and at the end, namely computer.
Learning media is something that can be used to deliver a message from the sender to
the receiver so that the learning process will occur. Media are physical means which are
used to send messages to the students and stimulate them to learn [8]. Learning Media
is a combination of hardware and software. There are several types of media, ie media
graphics, audio and multimedia. Graphic media is a media using visual symbols, such as
sketches, graphs, flow charts or other. Audio media is a medium that is associated with
the sense of hearing. Multimedia can be defined as interative comunication system [9],
and combination from data operator, such as internet and software [10], [11]. Multimedia
is a media associated with the use of technology like computers and software [12], [13].
The adventagous of multimedia in teaching is to increase students’ learning experiences
[14], make time efficiency [15], [16], create a conducive learning environment [17],
actively participate in learning process [18], [19), and improve students’ enthusiasm and
performance [20], [21], [22].

3.

Linear Programming

Basically, the problem of LP refers to a mathematical program that has the objective
functions and constraints of linear to minimize or maximize a problem in the field of
optimization. LP problem can be stated as follows.
Max Z = cT X
Subject to AX  b
X0
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where x is a decision variable, c and b are coefficients vector and A is a matrix. Simplex method is a method of splitting designed to solve LP problems that have three or
more variables, and settlement is perforemed by iterations with the same steps until the
optimum solution is achieved. LP settlement with the simplex method is based on the
idea of the graphical method, where the optimum solution is always located at the corner
point of the feasible region. The summary of simplex algorithm is (1) smallest reduced
cost, (2) test for optimality, (3) incoming variable, (4) test for unbounded, (5) outgoing
variable, (6) pivot on ārs to determine a new basic feasible solution set jr = s and return
on step 1 [23]. Up to this present, a lot of multimedia can be used in solving the LP,
where algorithm simplex method has been applied in some software, such as LINDO and
LINGO package. LINDO is a convenient, but powerful tool for solving linear, integer,
and quadratic programming problems [24]. LINGO is a comprehensive tool designed to
make building and solving linear programming problems [25]. Additional Software for
solving LP like Excel program still needs to set the algorithm on a worksheet. Therefore,
using the Excel program allows students to innovate, be creative and increase students’
interest to solve further LP. For that reason, the third of the software will be applied to
solving LP in the following discussion.

4. The Result
The solving of LP, the simplex method and multimedia with the Excel program, LINDO
and LINGO package will be shown the stages and the results are based on a model LP
stated as follows.
Max Z = 3X1 + 6X2 + 4X3
Subject to: 3X1 + 4X2 + X3  60
2X1 + 3X2 + X3  50
X1 + 2X2 + 2X3  44
X1, X2, X3  0
4.1.

Simplex Method

The summary stages of LP solving with simplex method is described as follows.
Stage 1. Standard form
Max Z = 3X1 + 6X2 + 4X3 + 0S1 + 0S2 + 0S3
Subject to: 3X1 + 4X2 + X3 + S1 = 60
2X1 + 3X2 + X3 + S2 = 50
X1 + 2X2 + 2X3 + S3 = 44
X1, X2, X3  0
Stage 2 Determining the initial table simplex proceed to the next stage, iterating with steps
of testing and calculations respectively as the following; (1) smallest reduced cost, (2)
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test for optimality, (3) incoming variable, (4) test for unbounded, (5) outgoing variable,
(6) pivot on ārs to determine a new basic feasible solution set jr = s and return on step
1. The iteration process is done to obtain the maximum value of the objective function.
Results of the solving can be summarized in the tables below.

The results of solving LP with simplex method, the value of the maximum, Z =
113.33 at X1 = 0, X2 = 12.67 and X3 = 9.33.
4.2.

Excel Program

The solving of LP above use Excel program carried out as the following stage.
Stage 1. Creating and specifying spreadsheet
This phase is done in three steps, namely (1) creating a spreadsheet with models the
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problem, (2) specifying the cell which contains the objective function, and (3) specifying
the decision variable. The Summary of this stage is shown in Figure 1.

Figure 1: Spreadsheet LP with Contraints Indicated.
Stage 2. Define the constraint
This stage is done by specifying the cell which defines the constraints and inserting the
target cells to be searched. It is shown in figure 2.

Figure 2: The Solver Parameters Dialog Box with Contstraints Added
Stage 3. Output
Solving the model by performing command solve on solver parameters dialog box, so
that the result is shown in figure 3.

Figure 3: The Spreadsheet After Optimizing.
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LINDO

Using software LINDO for solving LP above is done in two stages, that is entering LP
models in the windows version of LINDO and solving. Both of them are shown in the
following figure.
Stage 1. Entering the model

Figure 4: Entering the model in windows
Stage 2. Solving the model
To begin solving the model, select the solve command from the solve menu on the toolbar
at the top of the window. LINDO will begin by trying to solve the model, and the result
will be shown in figure 5.

Figure 5: Output after solving
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The result of LINDO shows a maximum value of the objective function, Z =
113.3333 at X1 = 0, X2 = 12.66667, and X3 = 9.333333.
4.4.

LINGO

Using LINGO software for solving LP above is done in two stages, that is entering LP
models in the windows version of LINGO and solving. Both of them are shown in the
following figure.
Stage 1. Entering the models

Figure 6: Entering the model in windows
Stage 2. Solving the model
To begin solving the model, select the solve command from the solve menu on the toolbar
at the top of the window. LINGO will begin by trying to solve the model, and the result
will be shown in figure 7.

Figure 7: Output after solving
The output of LINGO shows a maximum value of the objective function, Z =
113.3333 at X1 = 0, X2 = 12.66667, and X3 = 9.333333.
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Conlusion

The use of multimedia learning is very necessary in mathematics learning, including
learning linear programming (LP) in mathematics education. Many multimedia software
can be used to facilitate solving LP, such as LINDO, LINGO and Excel. Excel program
is better to be used among of them in order thats students can innovate and be creative.
Since both of these programs, the algorithm simplex method has already been set in the
software, while the Excel program still needs to set the algorithm in the worksheet.
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